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仅使用 CO 就能得到铂纳米立方体；通过红外光谱表征和 DFT 理论计算证明，
形成 Pt 纳米立方体的主要原因是 CO 和油胺的共吸附能够稳定 Pt{100}面。此外，
CO 和胺也能够实现对 Pt-M (M= Fe, Co, Ni)纳米合金的形貌控制。 
 
第三章：将 CO 辅助合成的、有机胺包裹的 Pt3Co 纳米晶应用于肉桂醛(一种
α,β-不饱和醛)的选择性氢化研究。Pt3Co 纳米晶表面包裹的长碳链胺能够形成有
























的 Au 纳米颗粒作为种子，在较低的温度下(<200 °C) 成功地用微波加热法合成
出了 Au 颗粒尺寸可控的 Au-Fe3O4 纳米异质结。 
 
第五章：Au (6.7 nm)–Fe3O4 纳米异质结具抗烧结性能，但在 CO 催化氧化中
的活性很低。通过比较胶体沉积法制备的各种负载型 Au–Fe3O4 催化剂的催化活
性，发现了 Au-TiO2 界面的构建对提高 CO 催化氧化活性至关重要。在 Au–Fe3O4
上原位热解TiO2的前驱体能够增强Au和TiO2的接触，提高TiO2负载的Au–Fe3O4
纳米颗粒的催化活性。将 Fe3O4 的尺寸从 15.2 降低到 4.9 nm，可进一步增加 Au
和 TiO2 的接触，使得相应 TiO2 负载的 Au–Fe3O4 催化剂在室温下就能够实现 CO







面裸露的层状锐钛矿型 TiO2 纳米片和{010}面较多裸露的菱形锐钛矿型 TiO2 纳
米晶。外加水和使用有机胺是相关 TiO2 形貌调控的两个关键。所合成的两种含






















Surfaces and interfaces are where many physical and chemical processes happen. 
Catalysis, molecular recognition, charge transfer, polymerization and many other 
critical processes take place at the boundary between one medium and another. 
Effective surface and interface control of nanomaterials is an important foundation for 
performance optimization and applications of related materials. Thus, surface and 
interface control of inorganic nanomaterials, especially noble metal and metal oxide 
nanomaterials, has been the main objective of numerous investigations. Catalysis by 
inorganic nanomaterials is usually surface or interface-sensitive. Though many efforts 
have been devoted to surface and interface control of inorganic nanomaterials, there is 
still plenty of room in study on mechanism of surface and interface control at the 
molecular level. Therefore, we made research efforts on the amine-assisted surface & 
interface control and catalytic properties of inorganic nanomaterials, and main results 
are showed as follows:  
 
Chapter 1. Starting from fundamental properties of noble metal and metal oxide 
nanomaterials, we highlighted the importance of their surface & interface control 
towards various heterogeneous catalysis, and briefly summarized the status quo of 
their surface & interface control in nonaqueous reaction systems or postsynthetic 
modulation. Then the meanings and content of this thesis were listed.  
 
Chapter 2. In nonaqueous synthesis of Pt nanocrystals, metal carbonyls (e.g., 
Fe(CO)5, Co2(CO)8, W(CO)6) can lead to Pt nanocubes. The presence of zero-valent 
metals in the carbonyls was demonstrated as the key factor to the nanocube formation 
but the role of CO was entirely ignored. By IR studies and DFT calculations, we have 
now demonstrated that the favorable growth of Pt nanocubes only in the presence of 
CO gas is mainly owing to the effect that the Pt{100} surface is stabilized by the 
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